Introduction
A shunting arc is a pulsed plasma source for solid-state materials such as titanium, tungsten, silicon and carbon [1] . Amorphous carbon films containing metals are of great interest in many applications owing to their excellent tribological properties and increased electrical conductivity. The shunting arc discharge in various electrode materials may be capable of producing individual compound films [2] . The titanium containing carbon plasma were produced using carbon-shunting arc discharges with a titanium rod holder used as electrodes.
Experiment Procedure
A schematic of the experimental setup is shown in Fig.1 . A cylindrical vacuum chamber was evacuated down to 2×10⁻ 2 Pa. A carbon rod of 2 mm diameter and 4 cm length was held vertically between a pair of plane-shaped rod holders functioning as electrodes after carbon shunting arc generation unit was determined to be approximately 5.0 Ω. A 20 μF capacitor bank was employed to supply kilo amps pulse current and was connected to the rod holder. The rod holder made of titanium had dimension of 5 cm width, 1 cm thickness, and 5 cm length. The rod holders were set with a 4 cm separation, and the carbon rod was set between the rod holders. Fig. 2 (a) shows the waveforms of the circuit current and voltage between the rod holders. The waveforms show a typical feature of the shunting arc. Fig.2 (b) shows waveforms of probe current of a double probe. The electron density is obtained to be 8.0×10 17 m -3 at 25 s after the plasma ignition using probe current. Fig.1 . Schematic diagram of the experimental facilities used for shunting arc generation. Fig. 3 shows the change in spectral lines during the shunting arc discharge in the wavelength region from 300 nm to 400 nm. The light emissions from titanium ions and carbon ions are observed using the carbon shunting arc discharge with titanium rod holders. Takaki et. al., Appl. Phys. Lett., 82 (2003) 2583.
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